INTRODUCTION {#sec1-1}
============

Shone\'s syndrome is an uncommon congenital anomaly described by Shone first in 1963. The incidence of Shone\'s syndrome commonly known as Shone\'s complex or Shone\'s anomaly is 0.6% of all congenital heart diseases.\[[@ref1]\] The characteristic four lesions are coarctation of aorta, subaortic stenosis, parachute mitral valve (PMV), and supramitral ring.\[[@ref2]\] In a complete Shone\'s complex all the four pathological lesions are present, while in an incomplete case three or less pathological lesions are present. The obstructive lesions in Shone\'s complex have a tendency to worsen over time as compared to other congenital heart diseases. The severity of mitral obstruction is the most significant indicator of survival and long-term prognosis.

CASE REPORT {#sec1-2}
===========

A 14-year-old, adolescent male attended a routine rural health camp for complaints of increasing effort intolerance for the last 1-year and was referred to Cardiology Department for further evaluation. The major findings on clinical examination were: Pulse rate 88 beats/min with radio femoral delay; upper limb blood pressure (BP) 140/70 mm Hg; lower limb BP 86/70 mm Hg; jugular venous pressure not raised; no cyanosis and no clubbing; apex beat localized to the sixth intercostal space outside mid-clavicular line; and grade III parasternal heave. Cardiac auscultation revealed normal first heart sound, a loud pulmonary component of second heart sound, a grade 4 pansystolic murmur along the left parasternal border and a grade 3 mid diastolic murmur over the mitral area.

The electrocardiogram depicted a heart rate of 90 beats/min, normal sinus rhythm, and right ventricular enlargement. The chest skiagram in posteroanterior view revealed a cardiothoracic ratio of 0.6 and pulmonary plethora. Transthoracic echocardiography showed a supramitral ring (intramitral variant) and parachute like asymmetric mitral valve leading to mitral inflow obstruction with a mean gradient of 12 mmHg between left atrium and left ventricle (LV) \[[Figure 1](#F1){ref-type="fig"}, [Supplementary Video File 1](#SD1){ref-type="supplementary-material"}\], subaortic membrane with left ventricular outflow obstruction with peak and mean gradients of 40 and 20 mmHg, respectively \[Figures [1b](#F1){ref-type="fig"} and [2b](#F2){ref-type="fig"}\], a subaortic ventricular septal defect (VSD) with left to right shunt \[[Figure 2a](#F2){ref-type="fig"}, Supplementary Video Files [2](#SD2){ref-type="supplementary-material"} and [3](#SD3){ref-type="supplementary-material"}\]. The parasternal short axis view demonstrated enlarged main pulmonary artery (PA) with bicuspid aortic valve. The color Doppler imaging showed retrograde flow in PA suggestive of patent ductus arteriosus (PDA) \[[Figure 2c](#F2){ref-type="fig"}, [Supplementary Video File 4](#SD4){ref-type="supplementary-material"}\] and suprasternal view demonstrated PDA and postductal coarctation of the aorta. Continuous wave Doppler revealed peak Doppler gradient of 60 mmHg across coarctation of aorta \[[Figure 2d](#F2){ref-type="fig"}, [Supplementary Video File 5](#SD5){ref-type="supplementary-material"}\].

![Transthoracic echocardiogram demonstrating supramitral ring, subaortic membrane, dilated coronary sinus and mitral inflow obstruction. AO: Aorta, LA and RA: Left and right atrium, LV and RV: Left and right ventricle](HV-17-23-g001){#F1}

![Transthoracic echocardiogram demonstrating ventricular septal defect, patent ductus arteriosus, subaortic stenosis and coarctation of aorta. AO: Aorta, LA and RA: Left and right atrium, LV and RV: Left and right ventricle, MPA: Main pulmonary artery](HV-17-23-g002){#F2}

Due to dilated coronary sinus we also suspected a persistent left superior vena cava to coronary sinus, which was confirmed by contrast echocardiography \[[Supplementary Video File 6](#SD6){ref-type="supplementary-material"}\]. Computerized tomography demonstrated VSD, subvalvular aortic stenosis, PDA, and postductal coarctation of aorta \[[Figure 3](#F3){ref-type="fig"}\].

![Computed tomography angiography demonstrating subvalvular aortic stenosis, ventricular septal defect, patent ductus arteriosus, and coarctation of aorta](HV-17-23-g003){#F3}

The catheterization studies revealed baseline saturation of 94%, severe post-capillary PA hypertension with mitral inflow gradient of 25 mm Hg and gradient of 20 mm Hg each, across LV and left ventricular outflow tract and across coarctation segment. It also demonstrated left superior vena cava opening into coronary sinus \[[Supplementary Video File 7](#SD7){ref-type="supplementary-material"}\]. There was significant oxygen step-up at right ventricular level. Aortic root angiography demonstrated bicuspid aortic valve and aneurysm of sinus of valsalva, PDA, and postductal coarctation of the aorta.

DISCUSSION {#sec1-3}
==========

Shone\'s syndrome comprises of multilevel left sided pathological lesions causing inflow and outflow obstruction of LV from mild to severe intensity. Mitral valve obstruction is thought to be the first pathological event in Shone\'s complex during early embryogenesis. This results in underdevelopment of the LV cavity, giving rise to various degrees of LV outflow tract obstruction and aortic coarctation.\[[@ref1]\]

The origin of supra valvular mitral membrane is due to incomplete division of endocardial cushion tissue. The condition is characterized by an abnormal circumferential ridge of connective tissue on the atrial side of the mitral valve intruding on the orifice of the mitral valve. Adhesion of this ridge to the leaflets of the valve may lead to restricted movements causing mitral-valve inflow obstruction.\[[@ref3]\] Two variants of supramitral ring have been described in relation to mitral annulus; supramitral and intramitral type.\[[@ref4]\] The supramitral type is a fibrous shelflike membrane located superior to mitral annulus but inferior to the opening of left atrial appendage in comparison to membrane of cortriatriatum, which is superior to opening of left atrial appendage. The membrane is nonadherent to the mitral valve leaflets and the mitral valve apparatus is otherwise normal. The intramitral variant is located within the mitral tunnel, closely adherent to the valve leaflets and is associated with a high incidence of mitral valve abnormalities.\[[@ref5]\] The intramitral type is also frequently part of the Shone\'s complex, as is seen in our patient.

Parachute mitral valve is characterized by the unifocal attachment of chordae irrespective of the number of papillary muscles. A true PMV is characterized by attachment of the chordae to a single or fused papillary muscle. Oosthoek *et al*.\[[@ref6]\] described parachute like mitral valve with asymmetrical mitral valves having two papillary muscles, one of which is dominant and elongated, with its tip reaching to the valve leaflets. The unifocal attachment of the chordae results in stenosis of the mitral valve since the valves are held in close proximity. Our patient showed parachute like an asymmetric mitral valve, with the unifocal attachment of chordae to one papillary muscle and the second being rudimentary.

Subaortic stenosis is a fixed form of anatomic obstruction to the left ventricular outflow tract. Four anatomic variants of subaortic stenosis are thin discrete membrane consisting of endocardial fold and fibrous tissue, a fibromuscular ridge consisting of a thickened membrane with a muscular base at the crest of the interventricular septum, a diffuse and fibromuscular tunnel-like narrowing of the left ventricular out flow tract (LVOT), and accessory or anomalous mitral valve tissue. Subaortic stenosis in our patient comprises of thin discrete membrane and tunnel-like LVOT.

Presence of aortic coarctation or mitral valve anomalies should raise the suspicion of other cardiac defects since aortic coarctation occurs in 20--59% of cases with mitral valve anomalies, whereas the mitral supravalvular ring is associated with other defects in almost 90% of cases.\[[@ref7]\] Our patient in addition to complete Shone\'s complex had a bicuspid aortic valve, aneurysm of sinus of valsalva, PDA, VSD, and persistent left superior vena cava opening into the coronary sinus.

Surgery can be performed to correct the defects and is typically done in stages, that too before development of pulmonary hypertension. Severity of mitral valve obstruction correlates with poor long-term prognosis. Severe forms of mitral obstruction resulting in severely elevated PA pressure portends poorest prognosis.\[[@ref8][@ref9]\] If either of the components of Shone\'s complex is detected, comprehensive echocardiography should be performed in all echocardiographic windows, so as to avoid possibility of missing other coexisting pathologies.

CONCLUSION {#sec1-4}
==========

Additional cardiac anomalies can co-exist along with Shone\'s complex. The longer the patient goes undiagnosed and untreated, the more is the PA pressure elevation and poorer is the outcome thus highlighting the importance of a strong clinical suspicion and careful echocardiography.
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